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Physiological and Storage Problems 
Number 


FINANCING POTATOES WHILE IN STORAGE 
H. S. Yohe, U. S. Department of Agriculture 


About a year and a half ago a certain potato growers’ exchange 
was quite desirous of securing a loan on a large stock of potatoes 
in storage. It tried various commercial banks, both local and dis- 
tant, without success. Then the Federal Intermediate Credit Banks 
were approached but with no success. Except for the local banks, 
plenty of money was available for loan purposes but not on po- 
tatoes. 

All kinds of questions were raised. Where are the potatoes? 
Are they in the farmers’ cellars or in warehouses? What kind of 
warehouses? Who owns the warehouses? How do you protect 
the potatoes against frost? Are the potatoes graded, in accordance 
with what grade system, and who is responsible for the accuracy 
of grade? Have they been inspected and by whom? In what 
condition are they now? How much do potatoes shrink while in 
storage? From what causes are losses while in storage due? When 
and where do you expect to market the potatoes, and what is the 
present and prospective potato market? These and a hundred 
other questions rose in the bankers’ minds simultaeously. But 
the big bugaboo to the banker was “perishability.” 

The answers to the questions were most unsatisfactory. Some 
of the bankers had report from various sources which indicated 
that shrinkage loss between time of entrance into storage and de- 
livery from warehouses ranged all the way from 2 to 33 1-3 per cent. 
Loss from what? Natural shrinkage caused a small part. Loss 
from freezing in some cases. Loss from excessive dirt adhering 
to the potatoes when they entered storage. Loss from disease 
was heavy and most of this loss was preventable. No inspection, 
or improper and inadequate inspection before placing the potatoes 
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FREE 


“Better Pota- 
toes” is now 
ready. Your 
copy will be 
mailed as soon 
as you send for 
it. Write for it 
today. 


POTASH 


Fifty-nine 
dollars more 
per acre 


Growers in all sections are increasing their incomes 
by using high analysis fertilizers. The following is 
typical— 


Mr. H. J Wieck of Carlton County, Minnesota, 
grew potatoes on three adjoining plots of sandy loam 
soil. The first plot, which wasn’t fertilized, yielded 
200 bushels. The second plot, fertilized with 1000 
Ibs. per acre of a 2-7-0 mixture, yielded 260 bushels 
worth $223.60. Eut the third plot, fertilized the 
same as above plus 10° potash yielded 336 bushels 
worth $288 96. Thus— 


THE ABOVE YIELDS SHOW THAT POTASH 
COSTING $6.00 INCREASED MR. WIECK’S 
INCOME $65.36 PER ACRE— $59.36 over the cost 
of the potash. 


Get more dollars from your next crop by increas- 
ing the yield and improving the quality with sulfate 
ot potash. Your dealer can supply you with it in 
your mixture. 


IMPORTING CORPORATION 
OF AMERICA 
81 FULTON ST., Dept. A-3, NEW YORK 


Baltimore 


San Francisco 


Sales Agents: H. J. Baker & Bro., 81 Fulton St., N. ¥. 
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Philipp Brothers, Inc. 


U Woolworth Building i 
233 Broadway 
NEW YORK CITY 


@ We offer standard size trade packages 
--small lots to carloads)5§ “© 


COPPER SULPHATE 
LEAD ARSENATE 
CALCIUM ARSENATE 
COPPER CARBONATE 
PARADICHLOROBENZOL 
CORROSIVE SUBLIMATE 


and all other chemicals necessary for 


the production of farm and orchard crops. 
Your inquiries will be welcome. “< 
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in storage, contributed a large share. The final outcome was the 
loan was not secured. 

Of course bankers and all recognize that the big fall crop of 
potatoes goes into storage about the 15th of September and is 
gradually fed to the market during the next six months. But 
bankers who were accustomed to loan on staple agricultural crops 
feared this “perishable” potatoes. They had visions of rotten pota- 
toes. Many of them remembered their boyhood days when they 
were sent in to the old farm cellar for potatoes. They recalled how 
they got their fingers in slimy potatoes and how each spring they 
had to pick the sprouts on the potatoes. Rotten, sprouted pota- 
toes. What a picture! 

Now, the fact that we eat potatoes in April that were dug in 
September preceding, and we always seem to be able to get plenty 
of them, indicates that potatoes can be safely stored. The truth 
of the matter is that the losses incident to storing potatoes should 
be negligible. There are persons who store potatoes each year 
with very slight shrinkage. A number of factors affect the keeping 
quality of potatoes while in storage. Several factors are vitally im- 
portant. Ignoring them is sure to result in a loss. 


Some Factors Affecting Storage 


One of the first factors is a proper storage place. What consti- 
tutes a proper storage place? From the various answers which 
one receives it would seem that no definite determination has been 
made. But a few elements most certainly exist in connection with 
the storage house. It must have dry floors. It must have ventila- 
tion so as to permit free circulation of air. It must have provision 
for heating if located in a climate where freezing takes place. It 
must be thoroughly cleaned each year immediately prior to placing 
potatoes in storage, and it is desirable to fumigate it immediately 
following cleaning. 

Potatoes should be stored in bins and not dumped in one big mass, 
and proper ventilation should be provided between, above and un- 
derneath the respective bins. 

Having a proper house and all equipment for storage, the next 
consideration is care in placing potatoes in storage. By this we 
mean proper inspection of the potatoes and handling of them as 
they go into storage. As far as humanly and economically possi- 
ble potatoes diseased in any form should not be permitted to enter 
storage. Rigid inspection is the only safeguard and this inspec- 
tion should really begin while the potatoes are still in the field. 
A few diseased potatoes entering storage sometimes work havoc 
with whole bins, depending on the nature of the disease. 


Inspecting potatoes to see that they are clean and not loaded 
with dirt is essential. Dirty potatoes are a fruitful source of rot, 
particularly if the potatoes are dumped in piles in the bins. The 
dirt settles more or less to the bottom of the pile and cuts off cir- 
culation of air. 
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RED RIVER CERTIFIED SEED CO. 


Moorhead, Minn. 


GENUINE STATE INSPECTED 
CERTIFIED SEED POTATOES 


Minnesota and North Dakota 


Look for the 
State Certification Tags on the Bags 


Accept no Imitation 


Proper handling of potatoes as they go into storage, and even 
in the course of digging, is essential. Taking potatoes into a 
warehouse and dumping them from a loft, permitting them to fall 
five, six or ten feet, can hardly be construed as proper handling. 
A potato bruises readily and a bruised potato always bears an 
invitation to diseases. 

Inspection should also make certain that the potatoes are prop- 
erly matured and that they are dry before going into storage. 


Storing Potatoes Under the U. S. Warehouse Act 

With a view to assisting in the financing of the potato crop 
and getting the product into such status that bankers will recognize 
it as a proper commodity on which to loan while in storage, the 
Department of Agriculture on May 10, 1924, promulgated regula- 
tions for the storage of potatoes under the United States W are- 
house Act. In these regulations the Secretary of Agriculture has 
attempted to throw safeguards about potatoes while in storage so 
as to make them sound warehousing collateral. One of the first 
duties that he has imposed upon warehousemen licensed under 
this law to store potatoes is that they shall not receive into the 
warehouse for storage any potatoes unless they have been inspected 
and approved at the time they were offered for storage by an in- 
spector licensed under the law. These inspectors are carefully 
investigated by the Department to make certain that they know 
what constitutes a proper potato for storage and what does not. 
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Another provision is that when potatoes are received into storage 
the warehouseman and the person storing them must agree upon 
the maximum amount to be allowed for shrinkage and loss caused 
other than through shrinkage but the amount that may be agreed 
upon cannot in any event exceed 5 per cent. Another precaution 
taken by the Secretary with view to protecting the collateral and 
forcing the inspection of potatoes at regular periods is found ir 
the regulation which provides that a warehouse receipt shall not 
be issued for a period beyond three months from the date of issu- 
ance. This is done solely to force the inspection at least every 
three months so as to determine that the potatoes are not getting 
out of condition. Another safeguard is found in the prohibition 
against storing potatoes prior to September 15 of the year in which 
harvested. A still further precaution for the banker is in the max- 
imum date of storage. No receipt may remain outstanding beyond 
April 15 following the year in which harvested. 

In another regulation the Secretary requires the warehouseman 
to keep the warehouse clean and free from trash, rubbish and seat- 
tered potatoes, and imposes upon him the duty of fumigating the 
warehouse whenever a representative of the Department of Agri- 
culture may deem it necessary, such fumigation to be made with 
such chemicals as may be approved by the Department. 

The storage of any potatoes that are wet, dirty, diseased, that 
show any effects of frost or freezing, or that are otherwise in con- 
dition rendering them unsatisfactory for storage is prohibited. 
Proper heating and ventilating systems must be maintained. 

The grades prescribed for potatoes entering licensed warehouses 
are those recommended by the U. S. Department of Agriculture, 
effective July 1, 1922, contained in Department Circular No. 238, 
but no tolerances are allowed for diseases, decay or freezing in- 
jury and only such amounts of dirt as actually adhere to the po- 
tatoes in the form of dust. 

In placing the late crop of potatoes on the eligible list for 
storage under the United States warehouse Act, the Department 
of Agriculture has tried to throw every safeguard about the po- 
tatoes while in storage which it deems essential to protect the 
collateral and still have due regard for available storage facilities 
and present practices. An effort is made not to disturb sound 
commerciai practices, while on the other hand, no regard for dis- 
turbance of unsound practices has been manifested. In fact. the 
Department has aimed to break up unsound and evil practices. 
But, as indicated at the beginning of this article, there are various 
opinions as to what constitutes proper storage. With a view to 
making some definite determinations in this field the Department 
has undertaken some investigations on a comprehensive scale. 
These investigations will be based on storage conditions as now 
found, and the results will be compared with actual tests of pota- 
toes stored under conditions which now seem to the Department 
as being more nearly ideal. 
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Banker Opinion 


That the regulations for storing potatoes under the United States 
warehouse Act have gonéa long way in creating credit confidence 
on the part of bankers is apparent from the following comments by 
a leading rediscount banker on a copy of the regulations: 

“T have read the proposed regulation with a great deal of in- 
terest and have also requested some of my associates to go over 
it with a critical eye to detect, if possible, any defects that might 
tend to render its operation less than absolutely sound and thor- 
oughly practicable, and I personally have given particular attention 
to those sections to which you specifically referred. 

I am glad to be able to say that my associates concur with me in 
the view that the regulations seem to us to be not only practicable 
but also designed with great skill to insure soundness and the 
security which should go with a proper warehouse receipt.” 


Storing Seed Potatoes 

An interesting possibility in connection with the storing of 
potatoes under the United States warehouse Act grows out oi 
the matter of storing seed potatoes for early planting. Early this 
month an inquiry was received from a certain section which indi- 
cates that the growers combine and purchase their early seed po- 
tatoes. This business runs somewhere in the neighborhood of 
250 cars each year from northern districts. In the past consider- 


able difficulty has been experienced by reason of freezing in transit 


during January and early February. These particular growers 
are in the distant south and it becomes necessary to move their 
potatoes from the northern districts right in the heart of winter. 
With a view to avoiding loss through freezing in transit and delay 
and inconvenience and the possibility of being short on seed be- 
cause part of what was bought to meet their needs had been lost 
in transit, the growers have been considering the idea of purchas- 
ing their stock as soon as possible in the fall, moving it to the south 
and storing in warehouses where the temperature and humidity 
can be controlled artificially. There are possibilities in this direc- 
tion, particularly if the bankers can be brought to financing these 
seed potatoes while in storage. That, of course, will depend on 
what facts can be produced to show that potatoes can be safely 
stored in southern climates while awaiting the arrival of the plant- 
ing season. 

The possibilities for the potato industry in connection with the 
United States warehouse Act are present. They are in the making. 
The degree of care and caution and the strict observance of the 
regulations in connection with potatoes which are stored under 
this law will go a long way toward establishing the collateral 
value of potatoes. If, therefore, the regulations of the Department 
seem stringent, those desiring to use the warehouse Act must 
bear in mind that a past record must be lived down and that 
confidence on the part of financing interests must be created in 
potatoes. 


| 

| 

i 

4 


348 


THE POTATO NEWS BULLETIN 


PUBLISHED BY 


THE POTATO ASSOCIATION OF AMERICA 


AT WASHINGTON, D.C, 


OFFICERS EDITORIAL STAFF 


U.S. DEPT. AGR., WASHINGTON. D.C. 
Cc. 0. APPLEMAN, Assoc. EpDitor 

UNIV. OF MD., COLLEGE PARK. MD. 
E. V.HARDENBURG.Assoc. EDITOR 

AGRL. COLLEGE CORNELL Univ. 


AGR. COLL., LINCOLN, NEB. 


C. TICE, VicE-PRESIDENT 
DepT. AGR., VICTORIA, B. C. 


ITHACA, N. Y. 
W. STUART, SEc’Y-TREAS. Wm. H. MARTIN. Assoc. Epitor 
U.S. DEPT. AGR., WASHINGTON, D.C. N. J. AGRL. EXPERIMENT STATION 


New Brunswick, WN. J. 


3 C.H MYERS, Assoc. EDITOR 


U.S. DEPT. AGR., WASHINGTON, D.C. ITHACA, N.Y. 


“Entered as second-class matter May 31, 1924, at the post office at Washington, D. C., 
under the Act of March 3, 1879.”’ 


SUBSCRIPTION PRICE $1.00 PER YEAR 


Without question, the August number is a credit to the Associa- 
tion. The seed grower who does not secure this issue is reducing 
his chances of successful production of high quality seed. I am 
convinced that a dollar spent for The Potato News Bulletin would 
be about the best investment that a potato grower and particularly 
a seed grower, could make. 

The article on “Protecting Certified Seed Against Fraud” is a 
timely and concise treatment of a very troublesome problem. It 
summed up the situation. There is, however, one other point 
which should be added; namely, educating the buyer of seed pota- 
toes to pay an extra premium for certified seed. I realize that, 
to a large extent, this has been done, but with the tendency each 
year to make the certification requirements more exacting, it is 
becoming increasingly difficult and costly to have seed certified. 
This has resulted in some dissatisfaction among the growers of 
certified seed, who, in many, cases, feel that they are not getting 
returns commensurate with the pains they are taking to produce 
high quality seed. This is a point of very great importance, but 
one which will finally adjust itself. The time will come when 
the rules governing certification will be so strict as to eliminate the 
careless grower and this will, of necessity, result in a lesser pro- 
duction of certified seed. Coupled with the increased demand for 
disease-free seed which is certain to follow the standardization of 
certified seed, will automatically place a premium on the product. 
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H. O. WERNER, PRESIDENT W.M.PEACOCK, Epitor & Bus. MGR 
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It is indeed unfortunate that we cannot have uniform certification 
rules. Much progress has been made in this direction, but as in- 
dicated in the article, “Protecting Certified Seed Against Fraud,” 
the disease tolerance for 1924 shows that we still have far to go. 
This is one of the most important problems confronting us now. 
The present tendency seems to be toward the protection of cer- 
tified seed by the adoption of a trade name or some similar ar- 
rangements. Apparently this would be impossible with the present 
discrepancies in the certification requirements in the various states. 
Should a trade name be adopted, growers in states having rigid 
requirements would feel that those having high disease tolerance 
should not be allowed to use the adopted trade mark, and rightly 
so since the latter would be able to meet their requirements of 
certification with much less effort. 

This question of uniformity of certification requirements is one 
of the biggest things that the Certification Committee has con- 
fronting it. At the next annual meeting of the Potato Association 
of America, we hope to present a set of rules and regulations, which 
will le agreeable in all states. It is essential, of course, that the 
requirements be within the reach of ail and it will be understood, 
also, that any state can raise their standards as they see fit. 

The adoption of uniform rules will pave the way also for the 
protection of certified seed. The article previously referred to 
included a statement of the Canadian laws governing certification, 
and is, perhaps the most satisfactory solution of the problem. For 
some years efforts have been made to get across to the growers 
the value of certified seed potatoes. In a large measure this hos 
been accomplished. The term “certified seed potatoes” has come 
to mean something. It would be unfortunate, to adopt such a 
term as “cert seed” or a similar combination. Should this be done, 
it would be necessary to again educate the grower in an effort to 
establish the trade mark. There is no reason why the Potato Asso- 
ciation of America, with the assistance of other agricultural orgyn- 
izations in the various states cannot undertake to have a law 
enacted similar to the one in force in Canada. Unquestionably, 
the poultrymen and others interested in certified farm products 
would ke willing to assist in accomplishing this. 

The statement of the necessity of the proper training of the 
inspector is correct, for after all, the value of certification is, to 
a large extent, dependent on the training of the men who are 
actually doing the work. It is very doubtful if all of the inspectors 
at present engaged are adequately equipped, and there is no better 
way of making them so than through the disease plots. If this 
system were carried out, many of the difficulties now confronting 
certification would be overcome and the final, and probably the 
most important step in attaining uniformity in seed potato certi- 
fication reached. 

The article heretofore referred to gives a clear presentation of 
the case. In bringing these facts continually to the attention of 
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the growers the goal will finally be reached, and the certification 
of seed potatoes will be placed on a sound basis —Wm. H. Martin. 


PHYSIOLOGICAL AND STORAGE PROBLEMS NUMBER 


The committee listed below have rendered valuable cooperation 
in getting out this number and it will be used much as a valuable 
reference. All but two—L. M. Marble and Paul M. Williams 
have contributed, and both of these men will be heard from later. 

Mr. Marble is at present conducting storage experiments at 
Canton, Pa., from which interesting information will be forth 
coming. Mr. Yohe, Chief in the Warehouse Division of the Bureau 
of Agricultural Economics has written an article for Mr. Williams. 

J. T. Rosa, Jr., Chairman, Univ. Farm, Davis, California 

Wm. Stuart, U. S. Dept. of Agriculture, Washington, D. C. 

L. M. Marble, Canton, Penna. 

Paul M. Williams, U. S. Dept. of Agr., Washington, D. C. 

E. P. Miller, 192 N. Clark St., Chicago Illinois 

John Bushnell, Ohio Agr. Experiment Station, Wooster, Ohio 

Julian Dimock, East Corinth, Vermont 


Marketing and Transportation Number will be issued next month. 
EK. A. Stokdyk, Specialist in Marketing, has already sent in an 
article for this number entitled, “Seasonal ‘Tendencies in the Pota- 
to Market During the Kaw Valley Shipping Season.” 

Members of the committee are: 

E. A. Stokdyk, Chairman, Agr. College, Manhattan, Kan. 

W. B. Duryee, Dept. of Agr., Trenton, N. J. 

Daniel Dean, Nichols, New York 

F. G. Robb, U. S. Dept. of Agr., Washington, D. C. 

J. W. Weston, Michigan Agr. College, E. Lansing, Mich. 
Wilirid Boulter, Dept. of Agr., Charlottetown, P. E. I., Canada 
G. W. Waller, Hastings, Florida 

H. G. Zuckerman, 216 Drum St., San Francisco, Calif. 

W. H. Olin, 237 Equitable Building, Denver, Colo. 


The Fertilizer Number will appear in December under the able 
guidance of Bailey E. Brown, Office of Soil Fertility Investigations, 
U. S. Dept. of Agriculture, Washington, D. C. The readers may 
look forward to this number as the crowning one of the year. 


AN ORGANIZED PLAN FOR IMPROVING 7HE 
POTATO NOTES 


Mark Twain would say it is human nature to forget when one 
is busy, to postpone until too late, or to assume that George will 
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do it. When the showdown comes entirely too many have followed 
what seems to be the natural course. Hence, it becomes pertinent 
to organize so that each potato producing province or state wiil 
have a representative responsible for potato notes from his territory 
and that it will not be necessary to send out reminders. The editor 
is very grateful for the nearly 100 per cent response whenever 
notices requesting information about the crop are sent. This 
month the editor failed to find time to notify those who should send 
in potato notes. 

These representatives may appoint as many as they wish to help 
to secure and summarize authentic information or they may send 
in each account as a separate item giving the reporter the responsi- 
bility and credit for the information. As a suggestion in summar- 
izing it might be advisable to use the reporter's name, such as, 
“John Smith writes that one-half of the crop in the northern potato 
section of the state is harvested” or “the yield is 10 per cent above 
normal.” However, the editor prefers to leave this to the dis- 
cretion of each representative. 


Each potato producing state should send in an account during 
both the growing and marketing seasons; for every reader will 
agree that complete and authentic reports will be a valuable asset 
to his publication. 


If for any reason an appointed representative cannot’ serve 
kindly get someone to act and report the same to the editor. With 
such cooperation, The Potato News .Bulletin can be greatly im- 
proved. 


The following men are requested to obtain information concern- 
ing the crop in his province or state and forward the same so that 
it will reach the editor’s desk not later than the 5th of each month. 


J. T. Rosa, Jr., University Farm, Davis, California 

W. C. Edmundson, Greeley, Colorado 

B. A. Brown, Storrs, Connecticut 

G. W. Waller, Hastings, Florida 

O. C. Boyd, Thomasville, Georgia 

Chas. W. Hungerford, College of Agr., Moscow, Idaho 
Chris P. Bemis, 192 Clark St., Chicago, Illinois 

F. C. Gaylord, Purdue Univ., La Fayette, Indiana 

C. L. Fitch, Iowa Experiment Station, Ames, Iowa 

E. A. Stokdyk, Agricultural College, Manhattan, Kansas 
John S. Gardner, Experiment Station, Lexington, Kentucky 
G. L. Tiebout, Louisiana State Univ., Baton Rouge, Louisiana 
E. L. Newdick, Dept. of Agriculture, Augusta, Maine 
Fred W. Geise, Agricultural College, College Park, Maryland 
J. W. Weston, E. Lansing, Michigan 

A. G. Toiaas, University Farm, Minnesota 

E. M. Page, Agricultural College, Columbia, Missouri 

F. M. Harrington, Agr’l College, Bozeman, Montana 

H. O. Werner, Experiment Station, Lincoln, Nebraska 

O. R. Butler, Durham, New Hampshire 

Wm. H. Martin, Exp. Station, New Brunswick, New Jersey 
E. V. Hardenburg, Agricultural College, Ithaca, N. Y. 

C. D. Matthews, Agr’l College, Raleigh, North Carolina 
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H. L. Bolley, Agr’l College, Fargo, North Dakota 

John Bushnell, Experiment Station, Wooster, Ohio 

E. R. Jackman, Agr’l College, Corvallis, Oregon 

J. B. R. Dickey, State College, Pennsylvania. 

L. M. Fenner, Agricultural College, Clemson, South Carolina 
Geo. H. Valentine, Agr’l College, Brookings, South Dakota 
Stauffer Chemical Co., 711 Scanlan Bldg., Houston, Texas 
B. L. Richards, Utah Agr. Exp. Station, Logan, Utah 

A. H. Gilbert, Univ. of Vermont, Burlington, Vermont 
H. H. Zimmerly, Va. Truck Exp. Station, Norfolk, Va. 
Geo. L. Zundel, Agr’l College, Pullman, Washington 

Dee Crane, Morgantown, West Virginia 

J. G. Milward, Exp. Station, Madison, Wisconsin 

A. F. Vass, Univ. of Wyoming, Laramie, Wyoming 


CANADA 
C. Tice, Dept. of Agr., Victoria, British Columbia 
Guy R. Bisby, Agricultural College, Manitoba 
O. C. Hicks, Dept. of Agr., Fredericton, New Brunswick 
S. G. Peppin, Experiment Farm, Charlottetown, P. E. I. 
J. F. Hockey, Kentville, Nova Scotia 
John Tucker, Agr’l College, Guelph, Ontario 
W. H. Tawse, McDonald College, St. Anne de Bellevue, Quebec 
H. S. MacLeod, Univ. of Saskatchewan, Saskatoon, Sask. 


IT PAYS TO ADVERTISE 


Now is the time to advertise seed potatoes and there is no better 
advertising medium than The Potato News Bulletin. The rates 
are very reasonable and for available space are as follows— 


Front inside cover page, $20.00 per issue 
Back inside cover page $20.00 per issue 
Regular page $15.00 per issue 

One half regular page $8.00 per issue 

One quarter regular page $4.25 per issue 
One eighth regular page $2.50 per issue 

A discount of 15 per cent will be deducted from the above prices 
on an order for three months and 20 per cent for six months. 

This is the first time that less than a half page has been offered 
for advertising purposes. It is being done to help the small seed 
grower who wishes to advertise in this publication. As much 
attention will ke given the small advertisements as the large ones. 
It will be put up in an attractive manner. Send in your copy now 
for the October number. 

Other factors being equal, buy from those who advertise in The 
Potato News Bulletin. They are helping to support your publica- 
tion and indirectly helping you. Tell your neighbors about their 
products. 


IRON AG POTATO DIGGERS 


Have You Yet Provided For Your Potato 
Digger Requirements? 
If Not, Don’t Forget the High Quality of the 
IRON AGE. 


No. 220 IRON AGE Our No. 228 Engine Driven Digger 
Potato Digger with Automatic Throw-out Clutch, 
22 inch Elevator ! Has No Equal 


Our No. 220 is the 
Last Word in Traction 
Potato Diggers 


Like Iron Age Potato Planters, Iron Age Sprayers, 


and other Iron Age Implements, 
They Are Long Lived 
Potato Growers Like Them, and Will Have Them. 


They are made of the best materials by skilled workmen from 
designs worked out and tested by practical farmers. 


Fred H. Bateman Company 


623 South Washington Square, Philadelphia, Pa. 
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POTATO STORAGE REQUIREMENTS 
Wm. Stuart 


When it is remembered that only about one-third of the late of 
main potato crop can be profitably marketed at the time of har- 
vesting it, one can more properly appreciate the magnitude of the 
potato storage requirements on the farm and in track-side ware- 
houses. To a large extent fairly satisfactory provision has been 
made by the commercial dealer to store potatoes in track-side 
warehouses, but there are still too large a percentage of commer- 
cial growers who do not have adequate storage facilities. It may 
also be fairly stated that many of the existing potato storage houses 
are not properly constructed to provide the best storage conditions 
for the crop. Most potato growers and dealers will agree with the 
statement that the primary object or function of storage is to main- 
tain the tubers as long as possible in approximately the same con- 
dition as when harvested, thereby prolonging their consumptive 
period until they are replaced by the new crop of the ensuing season. 

Storage Requirements. The first essentials of successful storage 
are: (1) Good Stock; (2) A properly constructed storage house; 
(3) Careful handling of the tubers; (4) Proper management of 
storage house with respect to temperature, humidity, ventilation 
and light. 

Good Stock. No one can as successfully store poor stock as 
good stock. The best difinition I can give of good stock is that 
which has been harvested under favorable weather and soil con- 
ditions and has sustained a minimum per cent of mechanical injury 
in the process of digging, picking up, hauling, and storing, and 
which through careful spraying has been protected from early or 
late blight infection. Injury in digging may be lessened by run- 
ning the digger point deep enough to avoid cutting the tubers and 
to prevent unecessary skinning and bruising of the tubers by ele- 
vating enough soil on the carrier belt to furnish a luffer for them. 
Further bruising may be avoided by lowering the rear carrier so 
as to lessen the drop. 


In gathering the crop it is desirable to handle the tubers as little 
as possible. The ideal method is to place them directly in the 
receptacles in which they are to be conveyed from the field to the 
storage house. The general practice of gathering the tubers in 
splint or wire baskets and dumping them into sacks or barrels for 
conveyance to the storage house is responsible for a no incon- 
siderable amount of surface injury. When it is remembered that 
each surface wound offers a possible entrance of decay organisms 
one can readily appreciate the importance of harvesting and stor- 
ing the crop with as little tuber injury as possible. Another source 
of injury is in the careless emptying of the tubers from the barrels, 
sacks or other containers into the bin. The common practice of 
rolling the barrel over a plank laid on the potato tubers themselves 
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or of treading on them by the workmen or of dumping them through 
a trap door in the floor above and allowing them to drop several 
feet are practices which lessen the keeping and marketing quality 
of the stock. Every step in the process of harvesting and storing 
the crop should Le carefully conducted with the end in view of min- 
imizing as far as practicle the cutting, bruising, skinning and crack- 
ing of the tubers stored. 

A Good Storage House. It is not the purpose of this article to 
attempt a discussion of the actual construction of a good storage 
house or of the materials to be used but rather to emphasize the 
more important factors involved in storage. The storage house 
must Le so constructed as to furnish good insulation from 
both heat and cold. It should ke constructed out of as durable 
material as practicable and be light-proof when so desired. Suf- 
ficient ventilation should be provided to insure the removal of 
excess heat and moisture and to keep the inside air free from ob- 
noxious gases. The interior arrangement of floors and division 
walls of bin should be such as to admit of a free circulation of air 
around each bin. Very large bins are as a rule undesirable. Long 
and rather narrow bins are more permissible than large square bins. 
A convenient bin unit is one which will hold approximately 600 
bushels or one carload. Deep piling in the bin is undesirable par- 
ticularly if the stock is slightly immature or is harvested when the 
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soil is wet. Generally speaking potatoes should not be piled to a 
greater depth than 6 to 8 feet, but fairly good results may follow 
a greater depth if the stock is well ripened and the tubers are clean, 
dry and fairly cool when stored. 

Storage Periods. Votato storage may be roughly divided into 
three periods—the early, middle and late storage periods. The early 
and late are the more critical periods. 

Early Storage Period. The early storage period embraces the 
first six weeks of storage. During this period especially the first 
ten or fifteen days the physiological activities of the tuber, which 
is in reality a vital living organism, produces a large amount of 
heat and much moisture is thrown off. Sucessful storage during 
this period involves the cooling off of the tubers as rapidly as prac- 
ticable through the lowering of the temperature of the storage room 
and the removal of the excess moisture thrown off by the tubers 
at this time. To do this it is necessary to admit a large enough 
volume of cool air, by means of doors, windows, or ventilators, to 
displace the heated air in the storage house. In a properly con- 
structed storage house the operator can control the temperature 
and moisture conditions within the house sufficiently well to keep 
the stock in good condition. It should also ke kept in mind that 
the early storage period is the most critical as regards the devel- 
opment of tuber decaying organisms and it is, therefore, all the 
more important and necessary to provide the conditions just 
mentioned. 

Middle Storage Period. [uring the middle storage period less 
attention need be given to the question of ventilation than in the 
early or late period as the tubers are in the deep rest period in 
which condition they are least affected by external conditions. 
A temperature of 38 degrees to 40 degrees F. or even a little higher 
during this period is quite satisfactory. 

Late Storage Period. The late storage period involves the pas- 
sing of the living, active cells of the tubers from a question to an 
active stage of growth. In order to to inhibit growth the temper- 
ature must be kept as low as as possible without the tubers being 
endangered from frost. A temperature of from 36 to 38 degrees F. 
is necessary during the latter part of the third storage period to 
actually prevent growth. Such low temperatures are of course 
impossible in a naturally cooled storage house but every effort 
should be put forth to keep it as low as possible. It is hardly 
necessary to say that excessive ventilation involving an undue loss 
of moisture from the potato tuker is undesirable. Every effort 
should be made to provide conditions prevent the deposit of a 
moisture film over the surface of the tuber and at the same time 
maintain the tuber in a firm condition. Spongy-fleshed tubers 
are undesirable either for table or seed purposes. 

Light. Light in the storage house is deleterious to the table 
quality of the potatoes. It is essential therefore that light should 
be absolutely excluded from potatoes intended for eating purposes. 
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In the case of seed potatoes the question of light is comparatively 
unimportant; in fact exposure to light of seed stock is commonly 
practiced by European growers. 


APICAL DOMINANCE IN POTATOES AS AN 
INDEX OF SEED VALUE 


C. O. Appleman 
University of Maryland, College Park, Md. 


Modern potato research has clearly demonstrated the great 
importance of good vigorous seed stock for potato culture. It 
is now well known that the vitality of seed tubers may be af- 
fected in varying degrees by several different conditions, such 
as physiological and virus diseases, adverse climate under which 
the seed is produced and unfavorable storage. 

A great deal toward improvement of the seed stock is heing 
accomplished by the modern practices of seed certification, hill 
selection, and seed plots. ‘These practices are valuable means of 
assuring the viger and apparent health of the plants producing 
the seed tubers, but they do not guarantee that the individual 
tubers at planting time will all possess the normal vegetable vigor 
of the variety. 

Low vitality of seed potatoes is manifested in the vigor and 
character of the sprout growth. Weak sprouts will produce cor- 
respondingly weak plants and the best of cultural conditions will 
not revive their normal vigor. 

Good vigorous potatoes of most varieties will sprout first from 
the eyes on the terminal or seed end of the tuber. Ii these sprouts 
are not destroyed or their growth too greatly impeded, they will 
prevent or check the growth of sprouts from other eyes. This 
inhibiting influence of the terminal sprouts on the growth of 
sprouts from the other eyes on the tuber is known as apical domi- 
nance. 

There is a direct relationship between sprout vigor and the 
the degree of apical dominance. Under certain conditions this 
relationship is of practical value in judging the vitality of indi- 
vidual tubers in a given variety and as a means of eliminating 
weak and undesirable tubers from the seed stock. 

The experimental support of this thesis is set forth in bulletin 
number 265 of the Maryland Agricultural Experiment Station. 

In order to employ to the hest advantage, the degree of apical 
dominance as a practical index of vitality in seed tubers it may 
be necessary in some cases to sprout the seed tubers in such a man- 
ner that the terminal sprouts are permitted to grow normally. 

This spring, Irish Cobbler potatoes from several different sources 
were placed in crates and allowed to sprout in dim light. Under 
these conditions the growth of sprouts on the tubers was slow 
but normal. The tips of the terminal sprouts did not die as so 
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frequently happens when the potatoes sprout in a very damp, 
dark place. After the terminal sprouts were about one half inch 
long the potatoes from different sources were carefully sorted 
into two lots based upon the degree of apical dominance. The 
two lots planted separately, are showing a distinct difference in 
the vigor of the plants. The percentage of tubers considered 
low in vitality varied greatly in the original lots. In some cases 
only a few tubers were placed in class two, but when they were 
cut for seed they planted several hills. One lot of potatoes which 
had passed the field certification contained thirty per cent of tubers 
judged below normal in vitality. In this case at least some of the 
injury was probably due to frost necrosis in storage. The growth 
of the plants in the field is hearing out this judgment based upon 
sprout growth. A sprouting test should be the basis for final judg- 
ment in seed certification. For these tests a bushel of potatoes 
can be selected to represent quite a large quantity of seed. This 
may be a greater task than the germination test for seed corn 
but is just as essential for the best results, especially in seed plot 
work. 

It frequently happens that seed tubers in storage are sprouting 
sufficiently normal to make use of apical dominance. If most of 
the tubers are sprouting only from the seed end, many weak hills 
may be avoided by discarding the tubers which bear sprouts from 
nearly every eye. In doing this, one must be sure that the termi- 
nal sprouts have not heen destroyed and are growing normally, 
otherwise a perfectly good tuber may have sprouts scattered over 
the entire tuber. Too much emphasis cannot be placed upon the 
fact that apical dominance applies only in the first crop of sprouts 
and then only when the first terminal sprouts are not too greatly 
checked in growth. This frequently happens when potatoes sprout 
in sacks or in large piles due to crowding. 

Under proper storage conditions the tubers to be planted whole 
should not have the sprouts removed during storage as the num- 
ber of sprouts greatly increases with each succeeding crop. The 
result may be too many stalks per hill. This is not an important 
consideration when potatoes are cut for seed since apical domi- 
nance is destroyed by the act of cutting. It has been found that 
three or four crops of sprouts may be removed from good vigor- 
ous tubers without injury to the vigor of the next crop. The 
number of crops that may be removed before this occurs, ap- 
pears to vary with the variety. 


VENTILATION IN POTATO STORAGE 
John Bushnell, Ohio Experiment Station 
Since the work of Hopkins (1) at the Marble Laboratory the 
question of the optimum temperature for potato storage seems to 
be most satisfactorily answered. Interest in the storage problem 
is therefore turning to the question of ventilation. 


359 


Under unfavorable storage conditions of high temperatures the 
development of blackheart is definitely related to inadequate ven- 
tilation (2). But in regard to the necessity of ventilation in ordi- 
nary storage, there is a wide diversity of opinion and in practice. 
For example: covering potatoes with straw and soil without any 
provision for ventilation is a common practice in Ohio. On the 
other hand, it is even more common to store tubers in basements 
and cellars where there is considerable air exchange. Butler’s 
experiments (3), conducted under laboratory conditions, indicated 
that ventilation was detrimental; the tubers dried out more rapidly 
in ventilated containers than in unventilated. Stuart, on the other 
hand, (4) page 231, after a survey of storage practices and re- 
viewing the literature held that “ample provision should be made 
in all dugouts or storage pits for ventilation.” Marble (5) brought 
the question squarely to the attention of investigators and storage 
operators by pointing out that mechanical ventilation in a commer- 
cial storage plant retarded rots and sprouting. 


Those shown on the 
leit of illustration were 


f 
, ¢° | stored in gunny sack and 


those on the right in ven- 


tilated crate. 


Tubers from the same original sample held in ventilated base- 
ment. Photo May 4, 1925, showing the condition as the tubers 
came from storage. The temperature had risen to 50° F. in the 
basement at this time. Did the air circulation hasten sprouting in 
the crates? 

From a technical viewpoint, the effect of ventilation may be 
integrated into its effect on (1) humidity, (2) oxygen and other 
gases, and (3) temperature. 

Humidity. There is considerable evidence that potatoes in stor- 
age can endure a saturated atmosphere, and that such a condition 
is actually desirable because it prevents drying out of the tubers. 
Potatoes covered with soil in a “pit” are practically in a saturated 
condition until the pit warms in the spring. When a pit is opened 
the tubers are generally wet from condensed moisture. In the same 
way, a bulk pile probably has a saturated air in the lower portion, 
which is evident from the condensation that occurs in the upper 
layers when such a pile is cooled. The writer has placed tubers 
in air-tight containers in cold storage, and was not able to detect 
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injury from the excess of moisture that condensed in the container 
during the experiment. These observations are supported by the 
experiments of Butler (3) showing a loss in weight from ventila- 
tion, probably largely a loss of moisture. On the other hand, Marble 
(5) pointed out that rotting in storage is largely a result of sweat- 
ing and recommended ventilation with the aim of keeping the 
tubers dry. The problem of humidity is thus a problem of pre- 
venting rotting; the physiological processes of the tuber itself do 
not appear to be affected. 

Oxygen. The development of blackheart in storage is definitely 
associated with deficiency of oxygen, particularly at high temper- 
atures. Bennett and Bartholomew (2) have shown that this con- 
dition may develop at ordinary storage temperatures. The writer’s 
preliminary experiments with tubers stored in air-tight containers 
have indicated that black-heart develops more rapidly after the 
rest than during the rest. As a matter of fact, in the one series of 
experiments that have been carried out, no evidence of injury was 
found in tubers stored in tight metal cans during the rest period, 
even at room temperatures; but tubers placed in these cans for 
a similar period after the rest were very seriously injured. This 
aspect of the storage problem has not been given due consideration. 
At the present time the writer is inclined to the view that tubers 
in a resting stage endure a wide range of storage conditions, both 
of temperature and humidity, with relatively little injury, but 
after the rest they became more and more sensitive to storage 
conditions. 

To illustrate; in seed stock the length of the rest period and the 
vigor of sprouting following it has not been measurably affected 
by the method of handling in our storage cellar. Tubers from 
crates or sacks or bulk piles are equally good seed at the end of 
the rest. But at the time the cellar warms up in May, the difference 
in rapidity of sprouting in storage is conspicuous. The tubers in 
the sacks—ordinary gunny sacks—are slow to sprout. Those in 
the open crates and at the surface of bulk piles have had sprouts 
more than an inch long before those in the sacks had sprouts large 
enough to be rubbed off. Marble’s photographs (5) show the same 
thing. The exact nature of the differences between the open crates 
and sacks is still a matter of speculation, but these observations 
show how sensitive the tubers are to storage conditions during May. 

Temperature. In recommending ventilated storage, Marble pre- 
sented photographs of tubers from bulk storage and from sacks, 
showing a much greater rotting and a much greater sprouting in 
the bulk than in the sacks. He attributes this to moisture resulting 
from inadequate ventilation. In this connection the question 
comes to mind: is the temperature in the center of a pile of po- 
tatoes the same as at the surface of the pile? As we are now 
recommending a storage temperature of 38° F. it would not take 
a very large amount of respiratory heat to raise the temperature 
above the sprouting point (about 42° F). The writer has not 
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yet come upon any measurements of temperatures in the center 
of bulk piles; this is simply a suggestion at this time. 

Conclusion. From these observations the writer is inclined to 
the view that ventilation in potato storage is seldom necessary and 
factor under practical storage conditions the temperatures are low 
more often detrimental than beneficial. Blackheart is not a serious 
enough and oxygén content high enough to prevent this condition. 
Even in unventilated “pits where the tubers are completely cov- 
ered with earth, there is seldom injury from the lack of air move- 
ment unless the pit becomes very warm. Ventilation leads to loss 
of moisture and consequent shrinkage. The fact pointed out 
above that tubers are slower to sprout in sacks than in open crates, 
suggests that ventilation may hasten sprouting. In the writer's 
opinion the benefits of ventilation in storage structures pointed 
out by Markle may be in part due to more favorable temperature 
in sacks than in bin storage. 

These conclusions apply only to sound tubers. The problem 
of holding rotting tubers obviously has very different aspects. 
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POTATO WAREHOUSING IN THE GREEN MOUNTAIN 
STATE 


Julian A. Dimock 


When we first needed something larger than a cellar for storing 
our potatoes, we built a small storage house with a capacity of 
about 3000 bushels. It was a good little store house and we still 
use it, but it was particularly useful in suggesting changes to be 
made when we built the big one the following year. Being fairly 
well north in Vermont, we found that our peace of mind was dis- 
turbed hy not having an adequate heating system in addition to 
the insulation as a protection against cold. The two small electric 
heaters were ample under all ordinary conditions of temperature, 
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and we came through the winter with a lot of good potatoes. The 
kerosene heater which we added during a cold snap exploded and 
started a fire so that some of the spuds were pretty well baked. 

Our present warehouse, with a capacity of upwards of 25,000 
bushels, consists of two floors. The lower or underground one 
is hollow tile inside concrete walls. It has a dirt floor. The up- 
per construction is of wood with three successive air spaces. These 
walls with the hot water heating apparatus have proved more than 
adequate to care for our winters with their temperatures of thirty, 
forty and even fifty degrees blow zero. On one occasion, we left the 
ventilators open during an especially cold night and had a Iittle 
frost trouble from that. When the need passes for keeping the 
temperature up, there comes a need for keeping it down, during 
the late spring months, because we cannot plant our own fields 
until about the last week in May. 

We have no refrigerating system yet, but hope to install one. 
This year we expect to add a work-room on the end of the ware- 
house, having only a conveyor aisle-way between the two, thus 
obviating the opening of doors for loading cars and the coming 
and going of the workers with the consequent raising of temper- 
ature in the whole house. 

Our bins are comparatively small (14 feet by 5% feet and 8 feet 
deep) but they are divided half way up by a slatted floor—the 
effect being that of two shallow bins, one akove the other, with 
about six inch air spaces. Thus, no potato can be more than 
three feet from freely circulating air, for the bottom is provided 
with a slatted floor above a three inch air space, and the sides 
are also slatted double with an air space between. There are 
two intakes on each floor and three ventilators in the roof. Even 
these ventilating arrangements did not give us the distribution of 
humidity that we wanted until we added a battery of sixteen inch 
electric fans to our equipment. These are on long cords so that 
we can move them from place to place. They do a great deal to- 
ward equalizing the temperature and drying off the potatoes while 
the bins are being filled, and later enable us to increase the circu- 
lation by means of a forced draft. Altogether, the conditions seem 
fairly good. Last year when we filled the bins almost level full, 
counting on the settling of the tubers to make the air space at the 
top, no shrinkage whatever was discernable. The temperature 
held a pretty steady 36 and we had very little sprouting. 

We have not had very much experience with storage diseases. 
One year in one field we had enough blight rot so we graded a few 
bins in late November but that gave us good control and scarcely 
any more developed. Another year we found that some silver 
scuri had developed in the winter months but the yearly disinfec- 
tion of the bins with corrosive sublimate seemed to care for that 
and no disease was present the following year. Of course we find 
some fusarium occasionally but apart from these things we have 
escaped trouble. 
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One of the chief problems on which we are at present working 
has in one way to do with storage, for it is a matter of the bruis- 
ing of the tubers between digging and shipping time. I doubt 
if we are more rough than the average in the handling of the 
potatoes but yet in grading we discard a considerable percentage 
for minor bruises. 

So far I have spoken simply of things which have happened, 
but in speaking of plans for the future, I am giving merely the 
conclusion which we have drawn from our past experience. In 
the new warehouse just being erected, the bins are larger. They 
will be filled to a greater depth but more attention will be paid to 
having a thorough circulation of air through them. There will 
be methods for supplying forced draft so that air can be sent up 
through the bins from the bottom and introduced at the sides for 
the triple purpose of filling the bins with less chance of bruising of 
tubers; of shaking out any dirt which may have come in from the 
fields; and in giving us a chance to remove any unfit potatoes. We 
are going to use a bin loader which is merely a chain conveyor with 
a delivery spout which can be lowered and raised as the bin is 
filled. A man standing by this conveyor will have full opportunity 
to remove any undesirable potatoes which a careless workman 
on the field has picked up. As an additional safeguard against 
cold, we are running the aisles along the wall of the warehouse, 
keeping the bins in the middle. This adds a six foot space all 
around the bins with abundant opportunity to put additional stoves 
in the very improbable case of need. 

Aiter all, our plans are a compromise between ideals and com- 
mercial necessities for | believe that the slatted crate is very much 
better for keeping potatoes satisfactorily through the winter than 
any system of ventilated bins can possibly be, but several factors 
such as original cost, additional space required, and summer stor- 
age of empty crates make this prohibitive in a commercial propos- 
ition. 


SHORTENING THE REST PERIOD OF POTATOES WITH 
ETHYLENE GAS 


J. T. Rosa, University Farm, Davis, Calif. 


The ordinary anesthetics, such as ether and chloroform, have been 
known to be capable of breaking the rest period of piants for nearly 
forty years. However, these common anesthetics have not proven 
effective, nor practical, for treatment of dormant potatoes to hasten 
their sprouting. My attention was brought to the possibilities of 
using the new anesthetic, Ethylene, for this purpose by the success 
of Dr. F. E. Denny, who used this gas for the artificial coloring of 
lemons. 

Certain experiments have been performed the past summer with 
Ethylene gas on potatoes, and the results are sufficiently interesting 
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to make this preliminary notice of them worthwhile. Three varie- 
ties were used, the California White Rose, Idaho Rural and _ Irish 
Cobbler. Planted at Davis, March 5, (April 10 in case of Cobblers) 
the tubers were harvested June 24, when the tops of all varieties 
were beginning to yellow and the tubers were mature enough so 
that the skin did not slip readily. The next day some of these 
tubers were placed in chambers, into which measured amounts of 
the Ethylene gas were forced each day, so as to give a concen- 
tration in the different chambers of one part Ethylene to 1000 parts 
of air, 1 to 5,000, and 1 to 100,000. The chambers were opened 
every day or two for ventilation. After a few days moisture 
began to accumulate on the walls of the 1 to 5,000 chamber indi- 
cating that the potatoes were sweating as a result of the intense 
stimulaion of the respiratory activity. This raises the question, 
then, were the apparent results in shortening of the rest period 
due to storage in a humid atmosphere, or to the Ethylene gas? 
I am inclined to the latter idea, for the 1 to 100,000 chamber was 
a very large room, in which the relative humidity remained around 
60 per cent, the same as the room where the checks were stored. 

After three weeks, the appearance of sprouts was noted on some 
tubers in all of the lots, except the checks. At the end of four 
weeks, the potatoes were removed from storage and cut for plant- 
ing. After standing one day, a portion of each lot was planted in 
moist oa in a cold frame and the balance planted in the field, on 
July 26. Though planted four inches deep, sprouts began to ap- 
pear above ground in two weeks. The results at the end oi one 
month after planting were quite striking, though germination was 
not yet complete in any of the different lots. A summary of some 
of the results is given in the following table: 


Germination of Potatoes dug June 24 and planted July 26 


Variety Percent up 1 mo. Average No. 
after planting of stalks 

White Rose 

Ethylene 1: 1,000 73% 1.75 

Ethylene 1: 5,000 66% 1.63 

Ethylene 1: 100,000 73% 1.35 

Checks 29% 1.31 
Idaho Rural 

Ethylene 1: 1,000 62% 1.12 

Ethylene 1: 5,000 63% 1.30 

Ethylene 1: 100,000 53% 1.31 

Checks 29% 1.03 
Irish Cobbler 

Ethylene 1: 5,000 37 % 1.55 

Ethylene 1: 100,000 47% 1.57 

Checks o% 1.00 
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The difference in per cent “stand” between seed stored in Ethy- 
lene gas and the checks, is quite obvious. It also seems that the 
concentration of the gas used did not affect the results particularly, 
though more extensive and complete experiments will modify this 
statement. There is also an interesting difference between varie- 
ties. The White Rose, which we have previously found to have 
only a short and easily broken rest period, has given the best stand 
and the most stalks per hill. The Idaho Rural seems to have a 
longer and deeper rest period. The Irish Cobbler, which we have 
previously thought to have the longest and deepest rest period 
of any of our common varieties, responds very strikingly to the 
Ethylene gas treatment. 

The effect of the treatment on average number of stems per hill 
is also interesting. Usually when potatoes are forced to grow 
during their rest period, they produce only one stalk per seed piece. 
The writer has reported previously, as a result of tests on fall 
crop vs. Northern grown seed tests in Missouri and Virginia, 
that seed planted near the end of the rest period not only sprouts 
slower, but makes fewer stalks than does seed which is fully out of 
the rest period prior to planting. Apparently, then, the treatment 
with Ethylene gas has not only forced the potatoes to sprout more 
quickly, but has caused more sprouts to form on each seed piece. 
Hills with two and three stalks are common in the plots from Ethy- 
lene treated seed. 

The use of Ethylene gas on a large scale is considered practical. 
Several carloads might be treated at once, in a suitable warehouse 
or under a heavy canvas tent in the open. The broad range in 
effective concentration is also a great advantage in practical oper- 
ations. The proper length of time for the treatment remains to be 
determined. Some tests, that are not yet completed, indicate a 
considerable stimulus to sprouting from a treatment of only five 
days in a concentration of 1:2,000. The relative value of this 
method, in comparison to other methods of abbreviating the rest 
period, is also being tested. _Ethylene gas is considerably more. 
effective than the soaking of the seed in nitrate solutions. 


SAND CULTURE STUDIES CHECK WITH 
PRACTICAL EXPERIENCE 


Earl S. Johnston University of Maryland, College Park, Md. 


Plant physiological investigations on the fertilizer requirements 
of agricultural plants have usually been made with such plants as 
barley, buckwheat, rice, soybean and wheat grown in water or 
sand cultures. It is common knowledge that, with the potato, the 
mere presence of the seed piece as well as its size to approxi- 
mately two ounces, greatly influences the character of the growing 
sprout. 
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The potato sprout, attached to its seed piece, is not entirely 
dependent on the fertilizer elements in the soil for its early growth. 
Just what proportion of chemicals are best suited to the needs ol 
the young potato plant can ke determined by detaching it from its 
seed piece and observing its growth in pure quartz sand treated 
with the desired fertilizer mixture. In a word, this has been the 
method employed in a series of experiments carried out at the 
University of Maryland Agricultural Experiment Station for the 
purpose of determining the fertilizer requirements of young Irish 
Cobbler potato plants. 

Potato cultures were supplied with solutions of pure chemicals 
in different proportions and combinations, each containing nitrogen, 
phosphorus, potassium, calcium, magnesium, sulphur and iron. For 
each culture the proportions of these fertilizer elements were 
different, but the total concentration as well as the moisture sup- 
ply was kept uniform in all the cultures throughout these experi- 
ments. The plants were grown in these various treatments for 
several weeks and the amount of growth then determined. 

High proportions of nitrogen usually gave the best top and root 
growth. One general exception occurred for cultures in which 
the nitrogen and magnesium were combined in the same salt. 
The good effects of the high proportions of nitrogen were appar- 
ently offset by the ill effects of the high proportions of magnesium. 

The elements considered most important in the usual fertilizer 
practices are nitrogen, phosphorus and potassium. Years of prac- 
tical experience have shown that for the sandy soils on the Eastern 
Shore of Maryland a 7-6-5 mixture is excellent for early potatoes. 
In such a fertilizer, the proportion between these three elements 
is 44:21:33. The ratio between these same three elements as de- 
termined from the chemical combinations of the solutions associ- 
ated with the best plant growth in sand cultures is, 44: 22: 33. This 
agreement between controlled experimental work and that of the 
“cut and try” method extending over a period of many years is 
exceedingly interesting. It suggests a labor and time saving 
method for working out the fertilizer requirements of other varie- 
ties and types. 

Best growth of the young potato plants was obtained in cultures 
containing relatively high proportions of nitrogen, medium propor- 
tions of phosphorus and potassium, and low proportions of sulphur, 
calcium and magnesium. Of the three combinations carrying ni- 
trogen in these experiments, calcium nitrate was superior to either 
potassium or magnesium nitrate. 


POTATO STORAGES 
E. P. Miller 


The subject of storage has been one of our most perplexing 
problems for years. 
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No mauer how good the storage may be, satisfactory results 
cannot be expected unless very careful attention is given to the 
manner of handling potatoes during digging, hauling and placing 
in storage. 

\ large percentage of the shrinkage occuring in storage is due 
to the bruising of potatoes principally, perhaps, in grading, as 
many do not seem to understand that a very slight bruise in itself 
is not a material defect in the fall, but in storage under the most 
favorable conditions will develop into a moldy spot and even 
causes not only the rotting of the tuber affected but of those sur- 
rounding it. 


We all know that potatoes in many farmers’ cellars come cut 
in June, July, and even as late as August in very good condition. 
This is, due to the fact that they were not sorted or roughly handled 
when they went in; the bulk in storage is not so large and the 
temperature as a rule is more evenly maintained than in a warehouse 
when it is almost constantly subject to changes of temperature 
due to the necessity of receiving or shipping out potatoes during 
both cold and warm weather. 

The storage most advisable for any purpose must be determined 
not only by the purpose itself, but by the location: for instance, 
if a side hill can be used, it has distinct advantages, and generally 
speaking, a cellar is better than the upper floors. 

For years efforts have been made to properly ventilate ware- 
houses by use of air ducts, either just outside the foundation or 
inside of them. In theory with an opening at the top of the roof 
which can he regulated and with a provision for air intake at the 
floor level, there should be a constant and steady current of air, 
the volume of which will depend upon outside temperatures. This 
method will be found comparatively satisfactory in a small ware- 
house, but in a large one some method of forcing a draft or current 
must be used. 

Last year in the Bill Spud Seed Warehouse at Blue Island, a large 
fan sufficient to change the air in the basement at least four times 
per hour was installed. It is so arranged that the air can be 
taken in from outside or from the upper floors, and is forced along 
through the air passages underneath a floor which is raised about 
ten inches from the cement floor. 


The potatoes there are stored in sacks, and the results obtained 
last season were most satisfactory. Potatoes that went in storage 
in November, came out as late as the last of March with very 
little shrinkage. Even the sacks were not damaged, and in one 
instance a lot containing some field frosted potatoes did not show 
any rot except the occasional frosted potato which had dried up 
instead of rotting and molding a condition frequently found with 
such potatoes. 

Therefore, the careful handling of stock as it goes into storage 
is equally, if not more important, than actual storage conditions. 


iz 
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SOME CAUSES OF STORAGE LOSSES 


Freeman Weiss, U. S. Department of Agriculture 


The September estimate of potato production is 344 million 
bushels, the lightest crop since 1919. Irrespective of the price 
growers finally realize on their product, it is evident that this 
year potatoes are going to be too valuable to let rot. Yet late 
ulight has appeared sporadically here and there throughout the 
East, in some instances as early as July 27, and by mid-August 
there were occasional fields where the damage to foliage was 
already great. ‘ithe prospect is present therefore that tuber in- 
fection also may occur, and that the potato crop, already short, 
may be further reduced by rot in storage. There are still many 
unsolved problems in potato storage, though some of these are 
due to local conditions. but in the main information is at hand 
to prevent or largely reduce loss from storage rots. In the ac- 
companying hgures the principle diseases and other causes of 
storage losses are illustrated and in the summary of symptoms 
and preventive measures given below is the key to avoidance of 
much of this wastage. Special emphasis is placed on late blight 
tuber rot and wound rots due to Fusarium. These figures are 
taken from Farmers’ Bulletin 1367, “Control of Potato Tuber 
Diseases,” issued by the U. S. Department of Agriculture.  Cir- 
culars 214 and 220 on Fusarium tuber rot, and late blight tuber 
rot, also will be found helpful. These will be sent free on appli- 
cation to the Division of Pul-lications, Department of Agriculture, 
Washington, D. C. 

1. Late blight tuber rot (fig. 2) begins with a slight purplish 
discoloration of the skin, and spreads irregularly through the 
flesh like the diffusion of a brown stain. In the soil it is usually 
followed by bacterial decay producing slimy soft rot. In storage 
it forms dry, sunken patches which may involve the entire tuber. 

When the vines have been killed by late blight or have blight 
patches on them, digging should be delayed until after a frost, 
or two to three weeks of dry weather. Tubers showing this 
type of rot should be sorted out before, and again after one month 
of storage. Late blight rot does not spread from tuber to tuber 
in storage, but it affords an entrance to other decay organisms, and if 
the tubers are wet, soit rots may spread in this way. Stored pota- 
toes must therefore be kept dry and at a temperature between 
35 and 40° F. Air circulation as well as low temperature is neces- 
sary and is best provided by storage in crates, or bags, or in small 
superimposed bins with an air space intervening. 

2. Fusarium tuber rot (stem end and wound rot) (fig. 1) ap- 
pears as sunken, shrivelled or broken areas on the surface, often 
at the stem end. Underneath the flesh may be moist and brown, 
or dry and brittle with cavities lined with white mold. Some- 
times the rot progresses evenly into the tuber, or again the cen- 
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ter may be completely rotted leaving only a shell of sound tissue, 
so that the tuber gives little external evidence of decay. This 
type of rot usually begins either in an injury or at the stem end, 
having entered from an infected parent plant. Late blight lesions 
and frost injuries frequently afford entrance for Fusarium rots, but 
bruises and cuts caused in harvesting operations are perhaps the 
commonest source of this disease. When potatoes are grown in 
warm sections the stem end type associated with wilting and 
yellowing of plants in the field is often severe. Protection must 
begin with elimination of Fusarium infected seed, and crop rota- 
tion to reduce field infection to a minimum; and in digging and 
all handling operations great care must be exercised to avoid cut- 
ting or bruising the tubers. Moving a large quantity of earth in 
digging and padding the kickers on digging machines help to re- 
duce this form of injury. The tubers must be dry when put into 
storage and must be kept dry by air circulation. In dry condi- 
tions these rots are not active below 40° F., but may become so 
again when the temperature rises. 

3. Blackleg tuber rot (fig. 2) in stored potatoes typically in- 
volves the center of the tuber, which becomes hollow or soft, and 
slimy. The border between the decaying flesh and the sound is 
alwavs black. It originates from plants showing a black basal stalk 
rot and dry yellow foliage in the field. Control consists in roguing 
out such plonts when they appear, and sorting out tubers showing 
an internal soft rot before storage. 

4. Blackheart (fig. 2) is due to asphyxiation and chemical break- 
down of the center of the tuber resulting from restricted air supply. 
Occurs most frequently in transit when potatoes in tight cars 
are subjected to a temperature of 70 to 95° F.  Distinguishable 
from blackleg rot by the firmness of the discolored tissue and ab- 
sence of slime and odor. 

5. Frost injury (fig. 3) is caused by formation of ice in the 
flesh. This does not occur at just 32°, but 2 to 5° lower; how- 
ever potatoes should be protected against fall of temperature below 
32° because the risk of injury, which depends also on the period 
of exposure, the rapidity of fall of temperature, and handling while 
chilled, is great; and no advantage is secured by a storage tempera- 
ture so low. Affected tissues are wet and variously discolored, 
and are especially likely to go down in slimy soft rot. 

Fig. 1. Upper; typical Fusarium rot entering through a wound 
and destroying the center of the tuber; Lower; stem end type of 
Fusarium rot originating through the stolon. 

Fig. 2. Upper row, left; discororation of the vascular bundles 
of a tuber, frequently associated with plants which turn yellow or 
wilt in midsummer. Middle; blackheart, caused by storing tubers 
in a restricted air supply, usually at a temperature above 70° F. 
Right; late blight tuber rot. Lower row, left: hollow heart—not 
a decay, but a cavity in the center of the tuber associated with 
large yields, particularly when many oversized tubers are formed 
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as in 1924. Right; blackleg tuber rot, a bacterial soft rot which 
usually enters through the stolon from an infected parent plant. 

Fig. 3. Upper row, leit; internal brown spot—not a decay and 
not parasitic, but associated with dry soils, especially those defi- 
cient in humus and inclined to bake, or with lack of water at some 
period during growth of the tuber. Right; decay following a 
mechanical injury. Lower row; two tubers showing frost injury ; 
A.—The ring and net types; B.—The ring and blotch types. The 
upper blotch was caused by freezing and bruising. 
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The cuts used in this article furnished through the courtesy of the 
U. S. Department of Agriculture 
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SHIPMENTS ACTIVE; CROP FURTHER REDUCED 


(Contribution from the Fruit and Vegetable Division, Bureau of 
Agricultural Economics, U. S. Department of Agriculture) 


Drought and other field troubles reduced the estimated potato 
crop about 9,000,000 bushels during August, so that the present 
indicated total of 344,400,000 bushels is 24 per cent, or 110,000,000 
bushels less than the 1924 crop and 18 per cent below average 
production of the iast five years. Condition declined another six 
points to 73 per cent. Most serious decreases were in Maine, 
New York, Wisconsin and Minnesota. Compared with last year, 
production is proportionately lighter both in the early and inter- 
mediate shipping states and in the late or main-crop sections, as 
shown in the accompanying chart. Altogether this is the lightest 
potato crop in several years. Combined production in 19 early 
and intermediate states is now estimated at 61,772,000 bushels, 
and all the late states have a forecasted total of 282,619,000. For 
the first group, this represents a 30 per cent decrease, and for the 
main-crop states a decrease of 23 per cent from last year. 

Shipments from early and intermediate sections to September 
5 totaled only 45,000 cars, compared with 61,850 at the same time 
in 1924. This is a loss of 27 per cent. On the other hand, the late 
potato states started shipments unusually soon and have forwarded 
a large number of cars, to fill the gap caused by shortage elsewhere. 
Movement from the main-crop region was more than 18,200 cars 
io September 5, compared with 8,640 a year ago and a three-year 
average of 12,600 to early September. The actual increase over 
last season's first shipments of northern potatoes is 111 per cent. 
Higher prices this fall also have encouraged active shipments. 


TOTAL PRODUCTION OF POTATOES, FOUR YZARS. 
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Six times as many potatoes have been imported from Canada as 
during late summer of 1924. 


Markets Unsettled 


A feeling of uncertainty prevailed in potato markets. Hot 
weather in many cities also probably helped to restrict sales. 
Wholesale prices gradually declined, as is customary when har- 
vest is in progress and when carlot movement is increasing toward 
its seasonal peak in October. Maine and Minnesota were exceed- 
ing all othere states as sources of supply. Total receipts in con- 
suming centers were generally adequate. Heaviest arrivals during 
the opening week of September were reported in Chicago and 
Boston, those markets taking 450 and 330 cars respectively. During 
the corresponding week last season, Chicago received 260 cars 
and Boston only 130, but, in spite of such differences of supply, 
the present market situation is better than that of 1924. 


With New Jersey’s output decreased to an average of 20 cars 
per day, the jobbing price of sacked Cobblers declined further to 
$1.85-$2.35 per 100 pounds in most cities, Pittsburgh dealers get- 
ting top of $2.50. Fair-quality Giants brought $1.85 in New York, 
but Long Island Green Mountains were in good demand at $2.50 
and Cobblers from Maine strengthened in the East to a range of 
$2.00-$2.40. Western potatoes seemed to be in a better position 
than eastern stock. During the past month, city market prices 
declined only 25 cents or 50 cents per 100 pounds in the Middle 
West, but 75 cents to $1.00 in the East. About September 5, carlots 
were quoted at Western Slope of Colorado shipping points at 
$1.70 per 100 pounds; Bliss Triumphs in southern Colorado and 
western Nebraska ranged $1.65-$1.75, and Colorado Brown Beautys 
ruled about $1.50 cash-track. Idaho Rurals were only slightly 
below that level. Corresponding prices a year ago were generally 
less than $1.00. F.o0.b. quotations in the sandland section of Minne- 
sota and the Red River Valley were about alike, ranging $1.80- 
$1.90, with Early Ohios firm. This variety advanced in the Chicago 
carlot market during the week to top of $2.15, while Northern 
Round Whites declined to an average of $2.00. Michigan Russet 
Rurals dropped sharply to $2.15 in Pittsburgh, but Texas carlot 
sales of Colorado and Idaho potatoes advanced beyond $3.00 per 
100 pounds. 


A recent development of interest in Minnesota is the production 
of excellent truck crops in peat or muck soil. The Hollandale 
section, which was a large Inke five years ago, has been drained 
and fertilized, and a good crop of Cobbler potatoes was being 
harvested. About half of the 3,500 acres of muck land vegetables 
in that section of southern Minnesota is in potatoes, and some 
fields are reported to be yielding 400 bushels per acre. The entire 
State ships more than 30,000 cars of potatoes annually. 
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POTATO MEETINGS AND TOURS 


OHIO.—More than 100 potato growers inspected the potato 
plots at the Experiment Station August 21. The visit was in 
connection with the general field day called Orchard Day. The 
experimental work with potatoes has been enlarged in the last 
two years under the direction of John Bushnell and Paul Tilford. 
A keen interest was displayed in the new aspects of the potato 
investigations. 


POTATO NOTES 


MID-SEASON POTATO NOTES FROM NEBRASKA 


The early or eastern and central Nebraska potato crop was very 
materially injured by hot and dry weather during July. However, 
quite general showers during the early part of August brought 
about surprising changes and many fields which had indications 
of living but a short time some weeks ago, are now growing 
vigorously. Prospects are that the yields from some of these fields 
will ke normal or above normal. In the western part of the state, 
especially in the Kimball and North Platte Valley districts, crop 
prospects are more favorable than normal. In Box Butte and 
other northern counties the crop promises to be about normal and 
in some parts perhaps, below normal, due to dry weather in the 
more northern parts of the region. The annual potato tour was 
held on August 19th to 21st. In Kimball County the fields inspected 
showed that the growers are learning to identify the first symptoms 
of spindle-tuber and are eliminating this trouble from the field. 
In this county mosaic is very rarely seen. In some fields it is 
almost impossible to find any plants showing symptoms of mosaic. 
We think this is largely due to the large number of strains 
discarded in 1923 when they were rejected for mosaic, and also 
due to the rigid roguing of the remaining strains during that 
season. The season of 1923 was the most favorable one during 
the last six years for bringing out mosaic symptoms. At the 
Scotts Bluff County Experiment Farm the growers were able to 
see some very striking effects of the transmissions of spindle- 
tuber. In 1923 Supt. Holden planted normal tubers in blocks ad- 
jacent_ to blocks of spindle-tubers. The progeny was planted in 
1924. During that season it was quite evident that spindle-tuber 
had been transmitted to plants in the 4th row removed from the 
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spindle-tuber blocks. The extent of this transmission is noticeable 
to a striking extent in the yields which were as follows: 


1924 yield 


per acre 
Normal tubers adjacent to spindle-tubers in 1923 238 bu. 
2nd row from “ 307 bu. 
“ 3rd row from “ 352 bu. 
“ 4th row from “ 356 bu. 


The visitors inspected similar plantings this year representing 
the progeny of normal tubers which were planted from one to six 
rows removed from spindle tubers in 1924. As the distance from 
the spindle tubers decreased the percentage and severity of the 
infection increased but it was still very severe in the 6th row. In 
another phase of this work the best type tubers from a lot infected 
with spindle-tuber disease were planted in comparison with the 
field run of the same lot. The selection of good type tubers out 
of such an infected lot is showing no benefits, the plants from 
such tubers showing as much infection as the unselected stock. 
This seed stock was grown with irrigation cultural methods. 

The greater portion of the time of the potato tour in Scotts 
Bluff County was devoted to the inspection of the commercial 
fields in the vicinity of Morrill, Nebr. The Triumph is the pre- 
vailing variety in this district. Most of the fields of this variety 
are planted with certified seed from either Nebraska or Wyoming. 
The Russet Rural New Yorker is another leading variety. The 
growers, however, are somewhat dissatisfied with it because of 
the large crop of hollowheart potatoes produced last year. The 
seed stock of this variety is showing a considerable infection of 
both spindle-tuber and fusarium (Eumartii). The reason for this 
condition is that practically no attention has been paid to removing 
these diseases from the seed stocks by approved methods of fieid 
roguing. Several growers who have paid some attention to main- 
taining the quality of their seed stock have some very fine vigorous 
fields of Russet Rural New Yorker potatoes. 

A rather unusual and regretable matter was discovered in this 
vicinity. One of the most extensive potato dealers in the United 
States, a year or two ago sent his local representative several sacks 
of potatoes reputed to have been brought in from France. This 
year several commercial fields are being planted with this stock. 
The variety blooms very profusely with a pink to red blossom. 
The tubers are white and are probably similar to the Brown Beauty 
or Charles Downing in shape. Probably 90 to 95 per cent of the 
plants in these fields were infected with spindle-tuber of varying 
degrees of severity and many of the plants were affected with 
mosaic. In other words, in introducing a novelty for the sake of 
having something new, a lot of seed has been introduced into 
the community which is inferior to the vast majority of the com- 
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mercial fields in the vicinity. This is especially to be regretted 
since the diseases brought in on this strain have been considerably 
reduced in the native strains. 


The growers in this irrigated region are showing unusual interest 
in the production of improved seed and several of them will prob- 
ably endeavor to raise seed of certification quality in the future. 


Some months ago the writer wrote an article for the Potato 
News Bulletin calling attention to the spurious “certified seed” 
which was being shipped to unsuspecting buyers in southern states. 
On this trip we learned from an out of the state visitor that a 
grower engaged in the mis-branding of potatoes as “certified,” had 
approached Agricultural College people in an adjacent state to per- 
suade them to inspect his fields during vacation time and then 
issue some certification of inspection which he could use in repre- 
senting his stock as “certified.” Needless to say he did not find 
anyone at that college to take up his proposition. It serves, how- 
ever, to indicate that some people are very anxious by a short cut 
to profit from the good work which has been done by the certifica- 
tion men in building up a good name for the product. 


People who have been watching the development of the potato 
industry in western Nebraska all agree that the general run of the 
potato fields in western Nebraska today are vastly superior to those 
of from 5 to 10 years ago. The certification program has not only 
resulted in the production of better seed stock among the certified 
seed growers but it has had an influence upon the entire industry. 
Some diseases which were very much feared a few years ago seem 
now to have been almost eliminated as a result of the rigid system 
of inspection preceded by roguing on the part of the grower. The 
prospects are that rejections for certification will be slightly higher 
this year than last year, but due to more favorabkle conditions, 
western Nebraska will have about as many certified Triumphs to 
sell as in 1924. Buyers from the south are quite active in endeavor- 
ing to buy certified seed. A considerable portion of the crop has 
already been contracted for sale, (subject to passing certification 
inspections) at prices well above the average generally received 
for certified seed.—H. O. Werner, Aug. 25. 


New York.—The record breaking hot wave of June Ist to 9th 
had a very bad effect on a large part of New York’s potato fields, 
and probably on much of Pennsylvania’s as well. Those fields 
planted during the heat period and those planted a few days before 
suffered by seed rotting in the soil, due to activity of soil germs 
at the high temperature. I hear that over much of New York 
and a number of other states stands are poor, and where the seed 
rotted after plants had started but before the root system had 
become well established the plants are stunted. Heavy tip-burn 
is common, often mistaken for late blight. I have examined a 
number of fields in which tuber production is very poor for this 
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stage of the plant growth. Thorough spraying has shown unusual 
value in practical absence of both early and late blight. This is 
due to protection against insects. Little rains fell in June after 
the early hot period. With soils often hard and baked, insects 
were numerous, and damage was heavy, resulting in tip-burn. 


The best fields are those either planted by May 20th, which 
had time to get established before the hot period, or those planted 
after June 10th when in well prepared soil. | was fortunate in 
l-eing in the latter class. 

I find on recent trips covering several hundred miles that late 
blight is very common, but very seldom severe as yet. Should a 
heavy rainy period as that of 1915 follow, the loss of crop might 
be as severe as that year, when New York State only had about 


22 million bushels.—Daniel Dean, Aug. 24. 

Ontario.—The prospects appear a littke more encouraging this 
year for the Certified Seed Growers as a whole than last year 
at this time. 

Second inspections are about half completed at this date and 
reports so far received appear to indicate a larger quantity of 
seed will be available this season than last. Some inquiries have 
already been received for quotations on car lots and it is hoped the 
bulk of this season's crop will be shipped this fall. 

The crop as a whole looks good. There is perhaps slightly 
more Rhizoctonia showing in the field than usual in the Northern 
districts due to the cool wet season. Blackleg has also made its 
appearance in some fields but, the growers are getting after them 
as soon as they appear and are roguing more thoroughly than ever 
before. Roguing for mosaic is a simple matter this season in 
most districts. It shows up particular well these cool days. 

There has been a few light frosts in the Thunder Bay district 
but no damage so far to amount to anything, the plants are still 
in blossom but the potatoes on them are large enough for seed 
purposes. 

The Second Annual Field Day and Picnic was held at the In- 
dustrial Farm, Fort William, on August 20th, for the potato grow- 
ers and farmers of the Thunder Bay district. About eight hundred 
were present and had a good day. The plots were all inspected 
in the forenoon and the afternoon given over to sports. 

Fort William is putting on a special class for certified seed po- 
tatoes at the Fall Fair this year open to all Northern growers. 
Prizes amounting to around $250. wll be awarded to encourage 
the growing of this high quality product. 

Special classes for certified seed potatoes will be put on at the 
Royal Winter Fair, Toronto, and at Guelph again this fall. Valu- 
able prizes are offered and all certified seed growers should exhibit. 
—J. Tucker, District Inspector. 
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NOTES ON RECENT LITERATURE 


BAIRD, W. P. AND T. K. KILLAND.—Potatoes.—in U. S. Dept. 
Agr. Bul. 1301 (1925), pp. 46, 47. 

Varietal tests, spacing experiments, and selection with potatoes 
were made at the Northern Great Plains Field Station at Mandan, 
N. Dakota during the period 1913-1922, inclusive. Although yields 
varied considerably from year to year, there has been no com- 
plete failure since the work was started. Green Mountain potatoes 
have averaged 185 bu. per acre, Irish Cobbler 1¢?, and Rural New 
Yorker 144 bu. Hlome-grown seed showed a tendency to run out 
or degenerate. From three to nine varieties have been under trial 
each year at spacings ranging from 14 to 30 in. The average yields 
favor the closer spacing, but the higher yield from the closer spac- 
ing was sometimes obtained at the expense of quality and size. 
On the whole, hills 20 in. apart in the row have been the most 
desirable. Results to date from hill and tuber unit selections have 
been largely negative, in that no higher yielding strains have been 
isolated.—H. M. Steece. 

BERGH, O. I.—Potato investigations at the North Central Ex- 
periment Station, (Grand Rapids, Minn.) 1914-1923.—Minnesita 
Sta. Bul. 212 (1924), pp. 5-58, figs. 29. 

Experiments with potatoes during the period indicated were 
concerned with varieties, improvement work, fertilizer treatment, 
cultural methods, and field practices. 

Green Mountain, [Irish Cobbler, Bliss Triumph, Russet Burbank, 
and Russet Rural were outstanding among the varieties. Imma- 
ture seed gave as good results as mature seed, and seed grown on 
peat land equaled that grown on mineral soil. | The yield varied 
directly with the size of the sets, and whole tubers outyielded 
either halves or quarters. The results suggest planting relatively 
large pieces when seed is low in price. The fact that plants ad- 
jacent to missing hills made up only about 12 per cent of the loss 
showed the importance of a uniform and full stand. 

Continued cropping without renewing soil fertility soon reduced 
the yield to a point where the crop was grown at a loss. In 
fertilizer tests, a nitrogen fertilizer applied alone for potatoes was 
not profitable, and phosphates alone were used at a decided loss. 
Potassium was profitable in every case, whether applied alone or 
in combination with nitrogen and phosphoric acid. Mixed fer- 
tilizers produced a profitable increase when they contained a liberal 
amount of potassium. ‘The increased yield from applications of 
peat did not cover the cost. 

Applications of stable manure were always profitable, the largest 
increases in the crop from each ton applied accruing from a light 
acre application. However, the acre yield increased as the quan- 
tity of manure applied was increased, but at a lower rate. Where 
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5, 10, and 20 tons of manure per acre had been applied each third 
year for nine years, the potato yield for 1923 was increased 18.9 bu., 
13.3, and 10.9 bu., respectively, for each ton added. The growing 
cost was 69 cents per bu. of marketable tubers when grown un- 
manured, 30.5 cents with 5 tons of manure per acre, 27.5 cents with 
10 tons, and 22.5 cents with 20 tons. Discussion of stable manure 
and the conservation and use of the plant nutrients therein by 
proper handling is appended.—H. M. Steece. 

SABALITSCHKA, T. AND C. JUNGERMANN.—The relation of ni- 
trogenous and potassic fertilizers to the solanin content of the 
potato (trans. title) —Pharm. Ztg., 70 (1925), No. 17, pp. 
272-274. 

Kaiserkrone and Rote Rose potatoes were fertilized, respectively, 
with different amounts of ammonium nitrate and of potassium 
sulfate, at the Botanical Garden and Museum at Berlin—Dahlem, 
Germany. Analyses of the resultant crops showed that nitrogen 
fertilization did not affect the solanin content of the tubers, where- 
as potassium, particularly the heavier applications, tended to in- 
crease the solanin content. lTlowever, the author considers it tc 
be improbable that the usual amounts of nitrogenous and potassium 
fertilizers applied to potatoes will so increase the solanin content 
as to render the tubers unfit for human consumption. The various 
aspects of the solanin problem are discussed at some length, numer- 
ous references being made to the results of other investigators. 
—H. M. Steece. 

SALAMAN, R. N.—Genetic studies in potatoes: McKelvie’s 
Arran Victory mutations.—Jour. Genetics, 15 (1925), No. 3, 
pp. 267-300, pls. 2, figs. 6. 

Detailed study and genetic analysis demonstrated that D. McKel- 
vie’s mutations (Royal Horticultural Society: Report of the In- 
ternational Potato Conference, London, 1921) of Arran Victory 
are characterized by increasingly greater losses of pigment in the 
tuber, while up to a certain stage the other parts of the mutant 
plants do not vary from the type. When the loss of pigment 
from the tuber is practically complete, a change occurs in the haulm, 
and in the shape of the tuber. The loss of pigment does not pre- 
vent confirmation of the relationship of this extreme mutant form 
with the type plant. 

After the type and all the mutants were crossed by the same 
domestic seedling, an analysis of the resultant families demon- 
strated that with the reduction of pigment in the tuber there is in 
like proportion a reduction in the number of ovules capable of 
giving rise to colored tubers. Parallel with this decrease is a 
reduction of color in the stems, following closely the decrease of 
pigment in the mutant mother tuber. There is an excess of 
long-tubered seedlings in the family derived from the mutant 
which has lost most pigment. Some evidence was noted that the 
heritable cropping capacity of the mutants is lowered with the 
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loss of pigment in the tuber. Both the type and all the mutant 
forms convey to their seedlings the same degree of susceptibility 
towards leafroll and mosaic as well as towards the attacks of 
Phytophthora infestans. ~The somatic mutations of the tuber are, 
in this case, similarly represented by appropriate changes in the 
germ cells present in the ovaries of the plants from such tubers. 
“A somatic mutation which is characterized by the loss of a specific 
character such as pigmentation of the tuber skin, may evince this 
loss in other directions loth in its own body, and, through its 
germ cells, in its offspring."-—H. M. Steece. 


SCHULTZ, E. S., AND DONALD FoLsom.—Infection and dissem- 
ination experiments with degeneration diseases of potatoes. Ob- 
servations in 1923.—Jour. Agric. Res. 30: 493-528. Pl. 1-10, 
fig. 1. 1925. 

Kight degeneration diseases are described as observed in the 
Green Mountain variety, namely, mild mosaic, leafrolling mosaic, 
rugose mosaic, crinkle mosaic, streak, leafroll, spindle tuber, and 
unmottled curly dwarf. Occasional new symptoms are the spind- 
Ving sprouts of leafroll, the corolla necrosis of streak, and the 
tuber cracking of unmottled curly dwarf in the season of inocula- 
tion. Rurals and Irish Cobblers suppress the mottling of mosaic. 
Of the 8 diseases, only leafroll was not transmitted by leaf-mutila- 
tion inoculation. Leaf-mutilation inoculation with mild mosaic and 
spindle tuber are more effective with repetition. Inoculation with a 
combination of diseases represented in the inoculum sometimes re- 
sults in the infection of some of the inoculated plants by one disease 
alone, and of others by another disease alone. Judging from current- 
season symptoms, rugose mosaic is progressively less infectious 
in inoculum from the leaflets, the entire shoots, the stems and 
petioles together, the seed tubers, and the roots. The period be- 
tween inoculation and the appearance of current-season symptoms 
is progressively longer for rugose mosaic, leafrolling mosaic, and 
mild mosaic. Following inoculation in the field, mild mosaic 
spreads naturally from newly infected plants more than other kinds 
of mosaic. Natural spread of rugose mosaic and leafrolling mosaic 
is sometimes manifested by current-season symptoms. Mild mosaic 
observed in at least eight consecutive generations of a Green Moun- 
tain strain was still distinct from the other types of mosaic. 
Insect cages with open'ngs in the top are described. Using dis- 
eased and healthy lots with different tuber color respectively, the 
dissemination of mosaic in the absence of aphids was proved. A 
third species of aphids, the “buckthorn aphid” (Aphis abbreviata 
Patch), that feeds on potatoes was shown to transmit mild mosaic. 
True seed from mosaic plants produced healthy seedlings. Mild 
mosaic mottling is suppressed in the South, while further south 
there is greater spread of mild mosaic, rugose mosaic, leafroll, 
and spindle tuber.—Donald Folsom. 
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SELVIG, C. G.—Potato investigations.—in Minnesota Sta., 
Crookston Substa, Rpt. 1923, (published 1924), pp. 63-72, figs. 2. 

Experiments with potatoes carried on at the Northwest Experi- 
ment Station at Crookston, Minn. have shown that early varieties 
of potatoes, as Early Ohio, Irish Cobbler, and Triumph, are best 
for the Red River Valley, and Green Mountain is best of the late 
varieties. ‘The very profitable returns obtained recommended the 
hot formaldehyde or the corrosive sublimate solution for tuber 
disease treatment. Two years’ trials with inoculated sulfur for 
potato scab gave indications that 400 Ibs. per acre reduces the 
alkalinity of the soil but slightly, and that scab control on the 
sulfur plats has not been complete. Homemade Bordeaux mixture 
proved more economical than commercial brands in spraying po- 
tatoes. Potatoes sprayed 5 times with Bordeaux yielded 50.45 
bu. per acre more and grew fully 10 days longer than plants on 
the check plats. 

Acid phosphate continued to be the most profitable commercial 
fertilizer for potatoes on the station soil. Sixteen tons of manure 
per acre applied in 8-ton amounts twice in the rotation produced 
the greatest yield of potatoes per ton of manure applied. Many 
desirable apparently disease-iree strains appeared among the tuber 
unit selections of Early Ohio and Irish Cobbler potatoes.—H. M. 
Steece. 


REMEMBER 


The Potato News Bulletin is your publication. You are one 
of its stockholders and receiving about 250 per cent on your invest- 
ment of $1.00 without paying a cent for articles and cost of editing, 
etc. Further dividends on this investment depend upon how you 
read the contents and make application of them. 

Tell your neighbor about this wonderful investment, — The 
Potato News Bulletin $1.00 per year. The Annual Report and The 
Potato News Bulletin $2.00 per year. 

By helping your neighbor you help yourself. Think it over. 
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~| ook for tag 


on SEED 
POTATOES 


A RED BILL SPUD TAG 


Insures Service, Quality and 
Satisfaction 


You see it’s like this— 


You may feel that the maker of a 
note is perfectly good and intends 
to make his note good 


But Accidents Do Happen 


and isn’t it a comfortable thought 
to have it endorsed by someone 
with a seasoned reputation. You 
wouldn’t refuse such an endorse- 
ment. Its good business to have it 


When Buying Certified Seed 


Why not insist for your safety that 
B j L L S DU D it has back of it, the endorsement of 


A BILL SPUD TAG 


BRAND 


SELECTED SEED POTATOES 


HAVE NOT ONLY BEEN FIELD INSPECTED BY OUR OWN OR 
STATE MEN BUT ARE GRADED, SACKED, AND SHIPPED BY OUR 
OWN PEOPLE. WE DON’T DEPEND ON LOADED CAR INSPECTION. 


WE QUOTE DELIVERED PRICES AND ASSUME ALL RISK OF 
FREEZING OR DAMAGE IN TRANSIT. 


Albert Miller @ Co. 


192 North Clark St., Chicago, Illinois 
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